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1. Introduction
An LS from RAN5 [1] reported that the SEM and ACLR requirement for non-contiguous intra-band EN-DC may not be complete or may be ill-defined in 38.101-3.  This contribution investigates further.
2. Discussion

In [1] and [2], it is shown that for non-contiguous intra-band EN-DC, the specifications in 38.101-3 may lead to a situation where the EN-DC requirement becomes more stringent than either LTE or NR standalone requirement.  Specifically, the region of interest is in the gap between LTE and NR uplink carriers where SEM and ACLR may apply.  The RAN4 specifications currently indicate that when there is overlap between the individual SEM’s between the two uplink carriers, the more relaxed requirement between the two shall apply.  However, [2] argues that this represents a more stringent requirements since the emissions will add together.  In fact, the emissions will add but in a very non-trivial manner depending on the front-end RF design (i.e., single PA vs. dual PA) and associated parameters.  Therefore, specifying the SEM as the sum of the two more closely represents the actual emission behavior but may not be strictly correct either.
On the other hand, the other aspect related to SEM and ACLR emissions is coexistence.  Not only do the emission requirements reflect what the UE is expected to be capable of delivering, but they must also consider the impact to systems or users in the adjacent channel.  By allowing a higher level of SEM, the specification effectively allows the EN-DC UE to pollute the adjacent channel(s) twice as much a SA device would.  This may even have regulatory implications in some regions.
Therefore, it was decided in RAN4 to set the emission level in overlapping frequency ranges to the more relaxed of the two limits rather than the sum.  However, it was not the intention that a more stringent requirement to the UE should be the outcome.  Rather, there was an expectation that the MPR would be defined to cover the case of overlapping emissions, if necessary.  MPR is based on simulations and/or PA measurements so can more accurately reflect the interaction between the two transmit chains, either through single PA or separate PA’s.
Inspecting the MPR and A-MPR specifications in 38.101-3 for non-contiguous intra-band CA, it can be seen that there is a term denoted A-MPRACLRoverlap determined as

Table 6.2B.3.2.1-1: A-MPRACLRoverlap
	Wgap
	A-MPRACLRoverlap

	< BWchannel,E-UTRA + BWchannel,NR
	4 dB

	≥ BWchannel,E-UTRA + BWchannel,NR
	0 dB

	NOTE 1:
Wgap = Fhigh_channel,low_edge - Flow_channel,high_edge


However, it is not clear whether this term also covers the SEM.  It is also noted that this term is not present in the MPR formulation, perhaps as an oversight.  

Proposal 1:  Respond to RAN5 LS by confirming RAN5’s understanding that the emission requirement is more stringent in overlap regions; however, it is expected that MPR will be made available.

Proposal 2:  RAN4 to investigate whether the current MPR and A-MPR are sufficient to cover the overlap region for general SEM as well as ACLR.

3. Conclusion

RAN5 has provided an interpretation of the emission requirements for non-contiguous intra-band EN-DC in 38.101-3.  Of particular note is the emission requirement in the gap between the two uplink carriers where there is overlap.  RAN5 pointed out that the emission requirement may be more stringent than the corresponding SA requirement since the emissions between the two transmitters may sum together.  It is proposed to confirm RAN5’s understanding of the requirements, but the expectation is that the more stringent requirement would also be paired with any necessary MPR and A-MPR in order to not overly burden the UE but at the same time to maintain coexistence.  It is further proposed that RAN4 check whether the existing MPR and A-MPR formulations properly account for this, especially for general requirements.
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